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ii) Spectrum privatization can be achieved more easily and efficiently by
creatinl and distributinl nationwide ripts to a broad spectrum of
frequencies (i.e., manaaement rights) rather than by Privatizing
individual, localized channels (i.e., license rights).

New Zealand's attempt to implement deep reform was caught in the following
dilemma. Only the creation and distributiOn of manapment rights could ptoYide the
basis for full privatization of spec:tr'Ulll manapment functions. The Ministry of
Commerce, however, was prevented from distnbutinl manqement ripts in most
cues, due to political prellUte from ailtinl licensees, the complexity of the
tnmsition, aDd the _ number of co....rcial orpnizations capable of takina on
broad speetrum-manapment respoaaibiJitiel. Hence the pemment relied almost
entirely on auctioninl off license ripta rather than manalement rights. (License
rights give users the rilht to specific channell at specific power levels within a band.
Manapment ripta liVe their owners the much broader ript to determine how the
band will be UIed, how many users wiD be licenJed, and how interference will be
deflDed.) When u... ripta are tenderecI, the ICMrmDent retains a sipificant
8.IIlOUtlt of the tradIdoMI spectl UIn-........t functions. Thus, license riPts caDDot
prcMde the ...... a fuD-fledpd merket for radio frequendes. Overall, reliance on
license ripts severely diminished the scope of privatization. The factors contributing
to the retreat from deep reform are analyzed below.

Any traDsitiOll to a market repne is faced with the problem of what to do with
exiltina users, those who acquired their rtpts under the old reJime. If the band is
beiDa sold off, what is one to do with the people who are already there? It can be
aaped that exiltiDI .as have acquired 'Yesteel ripta by virtue of their prior use of
the frequencieS. HaviDI built up entire bUlinesles dependent upon the use of cenain
frequencies, exisdnI licensees deserve to be protected or exempted from an
auctionina process. The opposina arpment is that neither efftciency nor fairness pes
emtina users any special claims to their licenses. Since every other person will be
required to pay for accetI to spectrum, exiItinI users 0uaht to be required to do so
also. IncumbeDts aIrady haw been pen the ript to free use of the spectrum in
previous yean. If their onp. business makes retention of their existina frequencies
more valuable to them than to new users, then this value ought to be reflected in
their bids.

Although there was disaareement within its ranks, NERA primarily took the latter
approach to the incumbency problem. The report recommended that incumbent
license holders be given no preference whatsoever in the spectrum tenders. They
would be forced to tender for their frequencies a10nl with everyone else. Recop1izing
the political obstacles such a proposal would engender, NERA set forth as a fallback
option that incumbents tender, but be given temporary licenses for three years,
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allowing them a transition period if they failed to submit the winning bid. Another
alternative was giviIJI incumbents the right to match the winning bid.

In response to vociferous lobbyiq by broadcuten and Telecom, incumbents were
not required to tender for their frequencies. The law wu amended to strenlthen
incumbents' rights. As noted before, the law also exempted nonprofit radio
broadcasters from the tendering process.

Thus, the political process created stroll' pre111II"es to "lJ'8Ddfather" emMa spectrum
users. Previously pamed IiceJlleS were v-.d with property-ripts status under the
new repne, or inC'IIbbeDti were pen aD~e in the biddhll proceu. The
streDpheDiDl of incumbent ripts contributed to the diminution of radical
privatization. SandI populated by incumbents or noneommerciallicensees .empted
from the spectrum tenders could not be turned over fully to private spectrum
manqen.

License Righls VS. MtI1IQgmJent Rights

Molt frequenciea have been tendered u lice.. rilhts rather than manapment
rilhts. In this respect, implementation of the Jaw has deviated sharply from the
recommendations of the NERA report. This, too, represents a retreat from deep
reform.

When coDfroDted with the problem of bow to define property rights to the spectrum,
the NERAreport..,....eela prete,... ........,em ripts-a broad, nationwide
band of frequeacjeI with DO FOIf8p1lic heM"" (other than what is neceaary to
avoid interference wida odIer coUDtrieI). Maaql..nt ripts, NERA reasoned, would
be more flexible, IDdwould minimize por.t.Uy complex and expeftlive nepiations
over interfereDce. Diltribuaion of t riPti to private ownen was intended
to lead to the .......,.ee of specuum intenneditria who would provide on a
commercial basis the coordination functions normally fulfilled by governments. The
ript holden would 11M the banda themselves and/or reseU or lease licenses to end
users. NERA's 0JiIinal proposals were heavily weilhted in favor of manqement
Jilhts. It proposed teDderin. nationwide bands in 16 different parts of the spectrum,
includinl UHF TV and part of the FM frequencies.

NEllA recopized, however, that a lot of the demand for radio communication is
exclusively local, especially in broadcaItiDI. Theoretically, this would pole no problem
as long as the spectrum intermediaries fWliJled the demand for locali7ed uses.
However, the number of entities willi.. and able to take on this kind of respoftlibility
appeared to them to be limited, particularly in a small country like New Zealand. For
this reason, the NERA report proposed a dual system of band licenses and localized
property rights.
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Where the latter riIJds were used, the pemment's Radio Frequency Service would
retain a residua1l118118Fment role, defininl and coordinating localized licenses and
·policing interference. NERA proposed usm, localized riJllts only in AM broadcasting,
about half of the FM radio broadcast spectrum, VHF TV, and part of the 470.5 • 494
MHz band. Generally, these were also bands which were largely occupied by
in~bents. .

In most of the actual tenders, however, the Crown retained the management riJhts
and diltributed only license rights. All of me UHF, AM and FM broadcast spectrum
was teDdered .. IiceaIe ripts. Only tile ceDUlr aDd the 2.3 • 24 MHz bands were
sold off .. JD8:ftIIeIIIfID rip" Altopdaer, New Zealand tendered apprarimately 250
license rilb1l in tine broadcast bands, .aentilla a sum of 302 MHz. Only 15
D1Analement•• ill three bands~ 146 MHz were tendered. Currently, the
MiDiItry of Commerce is beiDI pressured to foDow the same pattern in the land
mobile bands. Most land mobile licensees are urging it to retain the manapment
rights and tender license rights to individual end users instead.

The retreat to license riJllts is an important limit on the scope of spectrum
priYatization. A. loBI as the Crown retIiIII the manapment ripts, most of the
speetrum-IJIaDaIeIIIeDt load still fa1JI upon the pemment. It also meaDI that
experience with the workinl of privately held management rights is quite limited so
far.

StroDI practiea1 aDd political constraints were behind MaC's retreat to reliance on
license rip'" Chief them were the prabIIlDI UIOCiated with incumbency. The
deciIioD to incumbents and to NMI'\'e channels for· noncommercial
broadcasters made it ialpallible to diIpeIe of broadcut frequencies as manapment
riptI. The chalmelin" plan had to incorporate atin, licenses, and the rights
that were tendered ceukI not threateB the~ riP", Unless the Crown retained
the management riII* itself, it would be diIIkult to meet these obliptions.

The UHF broadcMt spectrum, which.._lIIdaDy unusec:l at the time of the tender,
was an ideal cancIidate for distnbution as nt riJhts. Here apin, political
COIIIideratioDl prev_1ed this. At the time of the of the act, Sky Network
Television Ltd. was poised to ute the UHf spectrum for the creation of a new
sublcription TV serYice in New Zeeland. Tbe pemment looked favorably upon Sky,
becaute it couIcI be a stroIII new COIIIpetilOt, ud i1l tueeeSlful entry could showcase
the benefits of i. new IpectnJm poIaieI. Prom Sky's point of view, however,
tendering the UHF-TV spectrum u .........t rithu would have produced only
uncertainty and delay. Holders of the maftllllMDt ripts would have had to work out
nonmterfering channelization schemes amona themselves within the framework of a
law that was entirely new and untested. This probably would have Jed to long and
complex negotiations.
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From the staDdpoint of the government as wel~ jumping feet tint into distribution of
manapment rights, the most revolutionary aspect of the law, also seemed
troublesome. As the MaC's Manager of Radio Spectrum Policy put it, "We had to
learn to walk before we could run."

Institutional Limitations

Another reason for MaC's heaY)' reliance on licente ripts was that it was not clear
which private entities would be wiJliDI and able to take on management-right
responsibilities. Only two iDltitutions poll.' the economic resources and technical
expertise required to manaae the specaum on a commerc:ial buiI: Telecom
Corporation of New ZealaDd (Telecom) ..Broadcast Communications Ltd (BCL).
Telecom is the recently privatized telepbaM company. Until recently it W8I part of
the Post Office and wu responsible for ....... a sipificaDt part of the country's
spectrum. BCL is a subsidiary of TVNZ, the .te-owned teleYision broadCluter. As
the transmission/radio eDliJleerinl unit of tile former state broadcutiDl monopoly
BCNZ, BCL inherited the best hilltop traDlmission sites in the COUDtry. BCL currently
supplies transmission services for TVNZ and other broadcasters. IS

Under the current iDltitutional structure, Mither of thae two orpnizations can take
on broad spectrum-manapment responsibilities without raising sipificant
competition policy concerns. There is a potential conflict of interest between their
roles as service provider and spectrum supplier to other service providers.

Telecom already is dominant in voice, data, and mobile telecommunications. Its
control of the spectrum could be exploiled to prevent new competiton or new
technologies from UDcIer'mininI its cIomiIIance. In the land mobile spectrum, for
example, there are many small, independent users currently sublicensed to use
Telecom frequencies. Many of these uaen fear that privatization of the IDa1'l8tement
ripts for these baDdI will liVe Telecom too much power over their operations and
increase its domination of the mobile radio business.

Acquisition of broadcast-management rilhts by BCL raises the same competitive
concerns. BCL is a wbolly owned subsidiary of the nation's dominant broadcuting
orpniDtion. If it obtaiDed JDaI18Iement ripts to wac chunks of the broadcast
spectrum, new entrants IDilht be depeDclent on their prime competitor for access to
the spectrum. Furtbermore, BC.. appears to be UllWilling to take on JDaI18Iement
ripts. In pan, this is because BCL is • baIcioD of radio enpneering conMrvatilm. Its
managers and technical people are critics of the new rqime and seem hoItiIe to the
whole idea of speetr'UlJ)6propeny liplS. BCL's representatives perceive a conflict
between their mainliDe business-prOYidinl traDllllission services to broadcasten-and
the responsibilities of spectrum manaFment. We are not convinced of the validity
of this argument, but in their view spectrum managers must make hard decisions
about who can and cannot have broadcast channels, decisions which might poison



28

their relations with customers of their transmillion services. Finally, BCL officials
assert that the opportunity to exercise management rights doesn't appear to be a
commercially attractive one.

License Rights and Spectrum Markets

Ucense rights do not provide an ideal basis for the operation of a spectrum market.
UceDte rights are local rather than nationwide; hence, they must place limits on
out-of-area as weD as out-of·band radiation. With localized spectrum rights, concrete
coordination measures increase in imponance relative to simple emission levels in
comrolling interference. That is, the praence or absence of interference depends on
the specific locatioJl and enlineerin. COftIpration of aU the other users of the same
and adjacent frequencies. The technical intmdependence of the property ripts makes
it difIlcult to alter tbem via decentralized market transactions. These problems are
compounded by the fact that most holden of license rights are bound to be end-users
rather than specialiled frequency coordination firms.

A key consideration is whether license npts can be reconstituted by market
transactions. That is, can license-riaht owners subdivide, auregate, enlarge, reduce,
or adjust property riPts in response to supply and demand? Overall, the answer
seems to be no.

The first round of broadcast tenders led to many demands for the reconstitution of
license rights. Many broadcasters won tenders for licenses on the outskirts of cities
when their real intention was to broadcast to the urban market. They then sousht to
modify their liceftleStG improve their COYeftF. This process provides a good test of
the "reconstitutability" of license rights in the broadcast spectrum.

We ctiscoYered that transactions between license rilhtholders did not reconstitute
spectrum usaF in reIpODIe to supply and cIemand. License ript holders who wanted
to change the parameters of their spectrum rilht contracted with the management
right holder, not with other license right owners.

Here is ODe example. Prior to the FM radio tender, Greater Wellington FM Ltd. ran
a successful commercial radio station in Weltinpon on a temporary license. Greater
Wellington failed to win any of the tenders for the Wellinlton channels; however, it
did ·win a license to the north of WelJinltClll. Like many other broadcasters, Greater
Wellington WBDted to alter the terms of its suburban license to give its sipal peater
exposure in the core urban market. How did it go about this? Not by individually
contracting with the l().l.S other holders of FM license rights in WelliDlton.16

Instead, Greater Wellington negotiated a deal with the Ministry of Commerce, the
management right holder. It will sell its license back to the CroWD, and the Crown
will use the extra space created by vacating the suburban license to create an
additional FM license in Wellington (presumably one that will not interfere with
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existinllicense riPts). The Ministry win then hold a tender for the new license right.
Greater Wellinaton will be given a preference in the form of a riJbt to match the
highest bid. In other words, band usage is respondin. to market demand by vertical
contrae:t5 between license and management riaht holders, not by means of horizontal
contracting be~en license rights holders. I?

The complexity of altering license rishts is only one reason why such rights cannot
facilitate market tranlactions. Another reason is the legal status of license rights
vis-a-vis manapment riJllts. License rilh- are subordinate to management rights,
and their subordiDate status limits their ability to function as transferable propeny
riptl. Any~ between liceftIe-rilht holden must be approved by the
muagement riIbt holder. An attempt by community broadcaster Canterbury
Television (CTV) to tranl8ct with BCL provides an example. ClV won the tender
to broadcast on UHF Channel 44 at 500 watts. Be.. won the nationwide UHF lot
containing UHF Channel 48. ClV wanted to reach more of the Christchurch area
with a stronger sipal. It therefore contracted with BCL to use channel 48 in
Christchurch at 2,000 watts.

One would think dlat BeL, as the owner of a license right to use Channel 48 in all
pans of New Zealand, h. the authority to arrange any subcontract with crv it
pleases as long as it does not interfere with other license right holden. However~ this
is DOt the cue. The BCL-CTV deal has to be approved by the Ministry of
Commerce, beea.. the Crown is still the holder of the management right to the
UHF spectrum. The crv power boost would use up more of the spectrum than the
original BCL license ript, thus denying the Crown the right to use or issue licenses
in the remaining parts of the UHF channel 48 spectrum.

Thua, the ability of Ucense.ript holden to freely reconstitute their rilhts is limited
by three facton. One is the compJa:ity and expense of altering tecJmicaDy inter­
dependent rishts • decentralized transactions. Second, such rights win generany be
held by endusers who lack the incentives and technical resources required to enpge
in extensive coordination transactions. Third, any significant reconstitution of license
rights is bound to atrect me manapmel'lt rilllt. Even if the changes do not interfere
with existing liceuees, they can affect the value of the management rilht by
extending eleettomapetic energy into previously unoccupied parts of the band.
Ultimately, reconstitution win depend on the management-right owner.

Expmence with MtlIUIgmtml Rights: AMps·B

Thus far, experience with privately owned manapment rishts has been minimal. All
of the broadcast bands were sold al license rights. AMPS-A has been tied up by
litisation over the Commerce Commission ruling. The MDS band has not yet been
put into use. Some evidence about the feasibility of private management rights can
be obtained, however, from the AMPS-B band.
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As the incumbent ceDular operator on the AMPS-B spectrum, Telecom Cellular won
the manaaement riPt to that band upon payment of the fee specified in Section 159
of the Act.18 The company studied the technical implications of the law and
prepared a re~rt on how it believes JDUIIIeIDeDt rilhts in AMPS-B should be
implemented.1 .The report examines the problems Telecom Cellular encountered
when attempting to implement management rights.

The Radiocommunications Act &ives Telecom Cellular a set of frequencies, an
adjacent frequency emission limit (AFEL), and a protection limit (PL). While these
specifications were useful startinl points, tbey were not sufficient to protect the
ceDuJar bands from interference. In itl interul report, Telecom CeBuiar DOted that
the specification of AFELa and proteetioa limits is ambiplous. AF'ELI and PLs are
specified by an EIRP (Equivalent Isotropically Radiated Power) at each frequency.
The power at a smile frequency, however, is always zero; it can only be greater than
zero when specified over a range of frequencies. The permisSlble power levels vary
considerably depending on how one specifies this ranle.

Telecom Cellular dealt with this problem by positinJ its own bandwidth ranp for
determininl AFELa and PLs. These speei8cadons were baed on-and could only be
based on-lmowledp of AMPS equipllleDt standardL Thus, it wu the type of
communications chaD.1, rather than power JialiIS per Ie, which determined the limit.
"Ibis did not solve the problem completely, however. Telecom Cellular's enJineering
calculations showed tbat in certain cues (e•.., whenever AMPS-B mobile units come
within 8.5 meters of a non AMPS-B tr'a.-aitter) harmful interference would occur
even if the specified AFELa and PLs are met. This problem will have to be controlled
by coordinating transmitter sites and frequency usaF with adjacent owners.

From Telecom's point of view, the property rilbts are inadequate because they do
not impose any coordination requirement OIl its neighbon. Also, it notes that when
guardbands are neceuary to prevent interference, the law does not specify who is
responsible for sacrificinl bandwidth to achieve protection.

This episode illustrates the strengths and weaknesseI of New Zealand's manapment
riahts. In practice, property boundaries are not determined by power limits but by
service-specific interference criteria. Power limiu are a necessary and important part
of the boundary-drawinl process, in that (despite some ambipity) they live the
manapment-ript holder a lepl reference point for calculatinl how to make AMPS
cellular systems compatible with users in adjacent bands. But they still must be
supplemented by coordination of adjacent systems to avoid interference. These
technical problems are not insurmountable. They could easily be resolved through
neaotiation, or by making minor amendments to the law.
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1M Naturt of Spectrum Rights

Many of the problems confronted by New Zealand in defining rights can be traced
to an assumption that seems to permeate most of the thinking about property rights
in radio. This is the faDacy of reifying the spectrum-assuming that it is a thing which
can be divided up into discrete parcels. In reality, "the spectrum" is not a thing but
a relationship between thinss. While this argument may sound metaphysical, New
Zealand's experience demonstrates in very practical terms why reification of the
spectrum will lead policy maken astray.20 .

A landmark study by a team of economiltl, lawyers, and enlineen in 1969 was the
first attempt to ddDe property rilfh1l ill racIo in a way that satisfied riacrous
engmeerin" CCOIlOmic, and lepl criteria.21 This study, ad most which have followed,
attempted to find a way to divide the spectrum up into geoll'aphic parcels. Spectrum
property ripts are conceived as the ripn to ml up a cenain volume of space with
elec:tromapetic eDerv of a cenain streftph. Interference is controlled indirectly, by
limiting out-of'-band and out-of-area radiation.

The problem with this approach is that the real resource of value in radio
communication is not electromapetic enere itself, but a workable communications
pathway between a _mitter and a receiver (or receivers). The communications
channel and its susceptibility to interference depends not only on transmitter power
levels, but also on the type of technololY used, the characteiistics of the receiver, and
environmental factol'$. Spectrum J:DanaFIHftt is more lilee roadway traffic engineer­
ing than natural-resource manapment. It is a coordination process wherein
equipment desip UId perfOrmat1¢e, usap, and placement are confipred to ensure
that electromapetic enelraY doesn't collide in ways that wreck communication.
Interference protection which focuses exclusively on power levels is bound to lead to
overly rigid and inet!icient radio communication.

As an alternative to the spatial analol)' on which most rights models are based,
property rights in radio can be conceived as analogous to rights-of-way. A
right-of-way or euement coordinates potentiaJJy conflicting activities or uses by
carefully specitYiDI the physical relationships between things. For example, a utility
pole line may be pen the right to run wires across someone's yard at a certain
height and a certaiD distance from a bOUle. The issue here is not how much:of some
abstract "natural reIOUl'ce" is "consumed" by this use. The question is whether the
pole line conflicts with other possible uses, how it can be arranged to avoid such
contlicts, and how much the various amnpments cost. (A very hiatt pole, for
example, would be more expensive but might prevent the pole line from interfering
with backyard baseball games.)

This "metaphysical" digression was intended to lead to a very practical distinction.
Power limits are only one of the physical factors that need to be taken into
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consideration in radio communication. When power limits are the most important
factor in establishinl a boundary between users-as they are, for example, in band
licenses or manapment ripts-then the type of property npts establilbed in New
ZNJand will work effectively. When more COIlcrete coordination _aures are
necessary-as is typicaDy the case in most IicaIe rithts-then property ripts based
on spatial models will not facilitate flexibility and mar~et exchanges.

In conclusion, the biaest "problem" with spectrum privatization is that it has not
been given much of a chance to work. Political and practical constraints have caused
the Ministry of Commerce to back away trc.n tM deep reform outlined in the NERA
report. In the few cues where private '"HI"ment ripts have been ctiltnbuted,
some tee1mical problema have surfaced but .., appear to be minor at tbis stqe.
New Zealand's pemment can still DYe"" the obltades to deep reform. The
Mmiltry of CoDllDCJ'Ce could opt to teDder off i. maaapment riPts. Its ability ~ do
this is restricted, however, by institutiollaJ factors. Durin, the priYatiladon ofTelecom
New Zealand and Broadcastina Corporalion of New Zealalld the pemment failed
to create any orpllizations that could serve u independent, commercial spectrum­
manaaement firm(s). Thus, most of the country'. private-sector radio expenile is tied
up in orpnizations such as Telecom New ZeaIMd aDd TVNZ, entities which caDDOt
take on major spectrum-management functions without raisins competition policy
concerns.

v. Sum.....,.: Toward Spectrum lleIorm

At both the national and international leYell, the electromagnetic spectrum is
becoming a commlUlications resource of iacreaIin. value and intensifyinB demand.
Althoup it is a SIDall country, New. Zeallnd's bold experiment is of l10bal
significance, because it pioneered the use of market principles in allocatina and
assigning radio frequencies.

Sp«t1Um Tl1IIhn

New Zealand's experiment with tenden CaR be rated a succeu. AuctionI have proven
to be a highly efficieat method of resolvinl competing apptications for radio licenses.
In only a year and a half, the Communications Division of New Zealand's MiJUItIy
of Commerce was able to define and dilUibute an unprecedented amount of radio
lic:c:D* to private users. The Ministry receMd a total of 2,915 bids for 264 CODtested .
licenses in 5 different bands, an averqe of 11 bids per license. Altopther, it releued
448 MHz of spectrum in only a year and a half. Without auctions, it would have been
imposs1ble to accomplish so much. The Ministry's Communications Division, which
administered the auctions, has a total staff of only 144 people, including field staff,
and an annual budget of NZS 15.5 million-leu than a tenth the size of the FCC's.
The auctions brOUght in a total of at least NZS 36 million; that and the annual fees
assessed on licensees will be more than enough to pay for the Division's operations.
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(More revenue could have been generated had the agency set a reserve price and/or
released spectrum to the public more slowly.)

The New Zealand spectrum auctions demonstrated that auctions can be politically
popular as well as efticient. Auctions are now accepted and even welcomed by radio
usen as a fair and eXpeditious way of distnbuting licenses. We spoke to no one in
New Zealand who wants to return to tribunals.

Specmun Privatization

New Zealand's attempt to privatize the spectrulll demonstrates that it is technically
posSIble to define workable property rilhts, but imponant structural issues must be
addressed during the privatization process. Band licenses (management riJhts) appear
to work better than locaHzed license npu u the basis for market repes. The
larpr ripts minimize the amount of boUftdary-drawing that must be done and give
owners maximum fIexfbiHty to adjust uses and users. To use a dehberately provocative
anaIoIf, hOMMr, band licenses also~ the way for the emerpnce of radio
''landJords'' with the power to issue and terminate leases, evict nonpaying "tenants,"
tear down whole "buildinp" and construct new ones.

If a spectrum market can only come tbroup the intermediary of holders of
maDaFJDent rilhts, then the policy ~lem is no lonpr ''how to define property
parcels in the ether." It is more like "how can the spectrrurl~ junction be
privatized and commercialized?"D The key policy issues are institutional rather than
technical. In retrolpect, New Zealand wouJd have made deep reform euier had it
created one or more independent, private frequency-manqement organizations when
privatizing its broadcasting corporation and its telephone company.

In the pursuit of deep reform, the imponant questions are:

•

•

•

•

•

From what existinl institutions can privatized, commercialized spectrum
management operations be built?

How should these entities be structured so that they have the proper
incentives?

Should they be separated from or integrated with service providers?

Should they be separated from or integrated with equipment manufacturers?

How can the requirement for large bands be reconciled with the need for
competition and diversity?
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• How can we ensure that privatized-spectrum managers compete effectively
when radio frequencies are not homogeneous and are imperfectly fungible?

• How can private management rights be created in bands where there are large
numbers of incumbents?

IUkvance to the United States

New Zealand's economy, telecommunications industry, geography, and size differ
markedly from the U.S. Nevenheless, its experience is directly relevant to many of
the current debates surrounding spectrum policy.

With respect to spectrum auctions, the differences between New Zealand and the
U.S. would tend to make bidding for liceDleS work better in the U.S. than in New
Zealand. There would be a far larger number of bidders in the market; hence the
auction results would more closely approximate perfectly competitive conditions. The
likelihood that the pricing anomalies experienced ~ New Zealand would occur in the
U.s. is virtually nil. It would also be impouible for such large quantities of spectrum
to be auctioned off within such a shon period of time.

The 1aIJer scale of the U.S. market meallS tbat radio licenses would commaad bilher
prices (except, of coune, in remote areas). This does not, however, necetlarUy mean
that smaller entrepreneurs would be mut out. In New Zealand, most of the apertise
and financial resources are concentrated in only three orpnizations (Telecom
Corporation of New Zealand, TVNZ, and Sky Network Television). Despite this high
degree of concenhtioD, the net effect of splCtl um tenders was to increue the access
of smaller orpnizadons to the airwaves relative to the Previous administrative system.
Although the larpr OrpnizatiollS had no trouble winning the competitioDs for
frequencies that were very valuable to them, the telecommunications marketplace in
New Zealand today is far more diverse than it was two years 110. Competitive
bidding proved to be a far less formidable obstacle to spectrum access than the
delays and uncertainties of the administration process.·

No single organization in the U.S. enjoys the financial dominance of Telecom
corporation of New Zealand. And given the higher prices that the U.s. spectrum
would command, no siDIIe orpnization, no matter how larF, could afford to gobble
up spectrum it didn't need simply to preempt others (unless, of course, they did it
through government lobbying, as often happens today.)

With respect to privatizing spectrum, the situation in the U.S. is far more complicated
than in New Zealand. Although the long-term results of the New Zealand experiment
may prove to be worthy of emulation, spectrum privatization could not proceed along
the same path in this country because there are few unoccupied bands to sell off to
private owners. The problem of incumbent licensees, which severely limited the scope
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of the New Zealand reforms, is of incaJculably ,reater maanitude in the U.S., where
spectrum users are not only more numerous and more diverse, but also better
organized politically.

The importance of incumbent users in the U.s. means that the goal of privatization
would have to be pursued in dHferent ways. One poSSIbility is that the FCC could
condaue to expand the technicaJ and economic flexibility of existing licensees,
gradually traI1Iformifts the license into a private-property right. This route, however,
makes license ripts the basis of spectrum markets, and as noted above (1'1'. 42-45)
liceDIe fiIbts do not provide an adequate basil for market allocation of spectrum.
Another pOlSibility is that the Conareu milht tty to privatize the FCC instead of
prifttizina the spectrum per see That is, the Commission's spectrum management
t\mctions could be tllmed over to private, commercial, independent, and competing
"frequency p1anftiftl organizations" with m'l18Iement rights over large tracts of
spectrum. Durinl the transition, incumbent license bolders could be grandfathered
for the duration of their FCC licenses. When their licenses expired, they would have
to bid for them. nus proposal, obviously, would require radicallepl changes.

Perhaps the most important result of the New Zealand reforms is the demystification
of the spectrum market concept. A private-property -based market for radio
frequencies can no longer ~ dismissed as an untested theory. It is an idea wen on
its way toward realizati9n.
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to reconstitute the right.
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ABSTRACT

This paper critically reviews the U.S. Treasury's current

procedure for selling securities and an alternative technique

suggested by Milton Friedman. The current practice of soliciting

sealed bids and awarding securities at the highest prices probably

restrains demand at auctions and provides opportunities for market

manipulation. Milton Friedman's proposal. that the Treasury end i~s

price discrimination by charging a single price to all winning

bidders. would entice investors to enter auctions directly.

benefitting Treasury revenue. However. this paper suggests an

alternative scheme--conducting auctions via a real-time. automated

network with repeated bidding--that should more effectively combat

manipulation and. perhaps. further impro'!'e auction participation.
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Theory and Evidence on Reform of the Treasury's Auction Procedure

I. Introduction

Last year's admission by Salomon Brothers of recurring

infractions at Treasury auctions has brought forth calls for reform of

auction procedure. By reviewing the academic literature on auctions.

this paper puts current practice in critical perspective, evaluates

Milton Friedman's reform proposal. and offers an alternative scheme

that uses technology to better protect against collusive behavior

while perhaps promising revenue gains.·

The specifics of the Treasury market make it difficult to

apply standard auction theory to assess Treasury practice. Unlike

simple theoretical constructs. the Treasury offers multiple units of

the auctioned security. with open trading in securities preceding (in

the when-issued market) and following (in the secondary market) the

auction. Also. a potential customer can adjust behavior at many

margins by varying the amount of information he or she collects before

the auction. altering the volume of bids. or placing bids indirectly

through dealer intermediaries. These variations from received theory

could have important consequences for the efficacy of any reform.

However. theory does point in a clear direction on this

issue. suggesting--albeit through simpler models than market reality-­

that the current Tre••ury practice of soliciting sealed bids and

awarding securities at the highest price. can be improved upon for two

reasons. First. since securities are awarded at bid prices at and

above the lowest winning bid. a too-aggressive bidder may pay well

above the average award. Thus. there is an incentive to position ciis

1. This paper exaaines Treasury reform at a relatively high level
of generality. A companion paper. "Specifics on Reform of the
Treasury's Auction Procedure." which is scheduled to be pre.ented at a
summer conference on auctions. considers the practical problems.
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as close as possible to the market consensus. Strategic investors

shade their bids below their reservation prices. restricting overall

demand for the auctioned securities. Entering an auction. knowledge

about the distribution of bids is at a premium. so investors Willingly

turn to experts--the dealers--rather than place bids directly. This

concentration of customer orders can provide cover for any collusive

arrangement. Second. the Treasury solicits sealed bids, so that a

group of would-be manipulators only need to bid slightly above the

consensus to garner the bulk of the issue. Because of the auction's

closed nature. the manipulators' surprising demands for the security

are revealed to other market participants after the bidding is over

with the announcement of awards.

Friedman proposes that the Treasury end its price

discrimination by charging a single price to all winning bidders. with

the hope that this would narrow the extent of bid shading and entice

investors to enter auctions directly.2 This single chan6e.

Friedman argues. would eliminate all differences between the auction

and secondary mark.ts. As a result. there would be no pOSSibility of

cornering an is.ue. because the schemer who bid securities away from

investors at an auction will not find them willing to pay a higher

price in the secondary mark.t. How.ver. if market reality is not

Friedman's frict*on•••• world. then any difference. in the primary and

secondary mark.ts that remained after the change in auction format

could be exploited by a market manipulator.

By k.eping bidding sealed. Friedman's proposal. in fact.

encourage. such stratagems should differences remain between the

primary and secondary markets. A cornering coalition could place bids

2. Kilton Fri.d_n. "How to Sell Government Securitie•• " rtall
S~r••~ Journal. Augu.t 28. 1991.
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for a substantial fraction of an issue well above the market

consensuS. ensuring awards. but pay only that price required t,

allocate the remaining portion of securities to their unsuspectin~

competitors. Instead. an auction conducted in the open. via a real­

time computer connection with repeated bidding. would force the pool

to make its intentions public while bidding was active. allowing their

competitors to adjust their strategies. Hence. the pool may fail to

corner the security or. at the least. would find it a more expensive

proposition. As a result. the Treasury would benefit to the extent

that the price of the issue was bid up in the attempt.

The rest of this paper expands on these arguments by

providing a brief summary of the four major types of auctions and a

closer look at the information provided by auction format. It then

examines the potential fo~ illicit profit in auctions. using supply

and demand diagrams to explain how one type of market "squeeze" 'Norks.

A brief discussion of the collusive potential in auctions suggests

that the major danger lies in the action of a single dealer. not in

the conspiring of a group of dealers. to rig the results. Next. the

paper discusses the Friedman proposal in more detail. particularly

examining the consequences for cornering and Treasury revenue. A

review of empirical work in Section VI proves aabiguous. as there are

few exper~ents d~re~ly comparable to the Treasury setup.

Section VII lists the practical arguments for the current system that

are not addressed in theoretical models. The last two sections

present an alternative auction scheme and offer some conclusions.

Thes. conclusions. however. only can be regarded as tentative. since

the rarifi.d world of academic models of auctions is far removed from

the reality of the Treasury market. Further. the deSign of an

experiment implementing these auction reforms will require much more
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detail than that provided in this paper--detail that only could be

arrived at by closely consulting with market practitioners.

II. Background on Bidding

There is a large academic literature on auctions. with

important early contributions by William Vickrey and Milton Friedman.

as well as significant later work by Paul Milgram. among others. 3

This research has classified the types of auctions. rigorously

~cdelled the bidding strategies. and established the efficiency

~roperties of the outcomes. Indeed. there are a number of strategic

s~milarities among auctions. as well as equivalence propositions

~oncerning the revenue to the seller. Unfortunately. this literature

has a language all its own that is at variance with the terms used by

the financial press. To avoid confusion. this paper will use

explicit. ~f somewhat unwieldy. names for each auction.

The taxonomy of auctions owes to William Vickrey. who

classified them based on the order in which prices are quoted. ~s well

as the forum. First. awards can be made at prices that are

progressively lowered until the security is sold: alternatively. the

bids can be arranged in ascending order by their price and a single

3. The early references include Williaa Vickrey.
"Counterapeculation. Auctiona. and Competitive Sealed Tendera."
Journal o~ '1nanca.vol. 16. March 1961. pp. 8-37. and Milton Friedman.
"Comaent on 'Colluaion in the Auction Market for Treasury Bills.· ..
Journal o~ Po11~1cal .cono~ vol. 72. October 1964. pp. 513-514.
Racent work ia sua.arized and reviewed in R. Preston McAf.e and John
McMillan. "Auctions and Bidding." Journal of .cono~c Lj~ara~ur. vol.
25. June 1987. pp. 699-738: Paul Milgrom. "Auctions and Bidders: A
Primer." Journal o~ .cono~c Per.p.c~1ve. vol. 3. Summer 1989. pp. 3­
:2; and Paul Millroa and Robert J. Weber. "A Theory of Auctions and
:ompetitiv. Bidding." .cono..~r1ca vol. 50. September 1982. pp. 1J39­
".l22: and Vernon Smith's entry "Auctions" in John Eatwel1. Murra':
~ilgate. and Peter Newman. editors. The New Pal,rav.: A Dic~ion.ry of
;~ono~c. (New York: Macmillan Press). 1987. pp. 138-144. A less
rigorous overview with applications to Treasury securities is prc~lded

oy Loretta J. Meater. "Going. Going. Gone: Setting Prices with
l\uctions." Federal Reaerve Bank of Philadelphia Bu.i.n••• Rav1ew.
iarch/April 1988. pp. 3-13.

-
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price decided that just exhausts the total issue. Second. by another

metric. the auction can be a private affair with sealed bids opened by

the auctioneer: on the other hand. the auction could be conducted in

real time. with participants in a single room. or connected by phone.

bidding in public. This two-by-two classification scheme yields four

auction types. Complicating matters. models can be stratified further

by the assumption concerning bidders' information on the value of the

auctioned object. In the private-values case. bidders' valuations are

subjective decisions. independent of each other. In the common-values

case. each participant attempts to measure the value of the item by

the same objective yardstick. The auction of a unique artwork not for

resale is the prototypical private-values model. while a Treasury

auction--with each bidder guessing at the security's value at the end

of the day--isan example of a common-values model. This paper will

concentrate on the common-values case that is applicable to the sale

4of Treasury securities.

First-prieR sealed-bid auction. The Treasury's current

practice falls into this category. which in the financial community is

termed an English auction (excepting by the English. who call it an

American auction). Bidding takes place in private and. as seen· in

Figure 1. awards ~re.made at the highe.t price. covering the total

auction size.' Thus. participants pay differing price. reflacting

the strength of their bids. where the surest winner is the one

4. Additionally. we will assume that agents only care about
maximizing profit. implying that they are risk neutral.

S. It is termed a first-price auction because in the sale of :~~

unit of good or security the award is made at the highest bid. I~ ~~~

figure. the horizontal bars measure the cumulative amount of bids 1:
the given price or higher. Treasury auctions are actually conduct~-:1
in terms of yields rather than prices: for intuition's sake. I wil:
work in price term•.
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furthest above the market consensus. In that sense. winning is

losing, as entering the highest bid signals that your valuation

exceeds that of all ~ther interested parties. Since all participants.

in effect, guess about the same price--where the security will trade

after the auction--a high bid signals a heightened probability of

subsequent loss for that bidder. This is the "winner's curse" and

causes aggressive bidders to rein in their enthusiasm. The optimal

strategy is to shade a bid toward the perceived market consensus,

where the more certain that consensus (in terms of lower variability).

the more will the strategic investor shade his or her bid. 6

Additionally. avoiding the winner's curse may lead to the pooling of

bids. as a group of investors are more likely to have a clearer view

of the market consensus and are less likely to be in the far tail of

the bid-price distribution. The pooling of bids is a service provided

by dealers, who coJ1ect customer business and place large-scale

orders.

Second-price sealed-bid auction. This is the broad outline

of the Friedman proposal and is called a Dutch auction in the

financial press. The Treasury could collect sealed bids. arrange them

by price, and (as slln in Pigure 2) choose a single price that just

places thl entirl i ••ue.' Aggressive bidders reclive sure awards. -
but pay a price clo.er to the market cons.nsus. As a result, there

should be less of the shading that marks thl response to the winner's

curse. Accordingly, customers might be more willing to place their

6. Aa explained in Jam.s L. Smith, "Non-Aggressive Bidding
Behavior and the 'Winner's Curse,'" 6conomic Inquiry vol. 19. July
1981. pp. 380-388.

7. It is called a second-price auction because when a single unit
ia on the block. the pric. charged would be that of the high.st failed
bid. or the second-b.at pric•.


